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DETAILED ACTION 

1 . Claims 1-22, 25-34, and new claims 37-40 have been considered. New claims 37-40 
have been added as per Applicants' request. Claims 1, 22, 25, and 29 have been amended as per 
Applicants' request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Amendment as filed 20 April 2009. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-5, 9-16, 20-22, 24-26, 29-32, 34-35, and 37-40 rejected under 35 U.S.C. 103(a) 
as being unpatentable over Hobbs et al., U.S. Patent Number 5,197,138 (herein referred to as 
Hobbs) in view of Wilson et al., U.S. Patent Number 6,944,736 (herein referred to as Wilson). 

5. Regarding claim 1, Hobbs discloses a method for operating a multi-threaded system 
having a plurality of active threads (Hobbs col 1 lines 63-66), the method comprising: 

a. assigning a global interrupt priority value to each of a plurality of interrupts ( 
Hobbs col 2 lines 46-50); and 

b. processing a requested interrupt only when the interrupt priority value of the 
requested interrupt is higher than the interrupt threshold value (Hobbs col 2 lines 
54-57). 
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6. Hobbs has not explicitly disclosed specifying a global interrupt threshold value that is 
applicable to all of the plurality of active threads. However, Hobbs has taught interrupts and 
traps occur in response to I/O requests (Hobbs column 2, line 62 to column 3, line 52). Wilson 
has explicitly taught specifying a global interrupt threshold value that is applicable to all of the 
plurality of active threads (Wilson Abstract; column 2, line 65 to column 3, line 55; and Figure 1, 
element 1 12). It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made would have recognized that a latency manager as taught by Wilson 
minimizes unused processing time, thereby increasing efficiency of the system. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to increase system efficiency. 

7. Regarding claim 2, Hobbs in view of Wilson discloses the method of claim 1, wherein 
processing the requested interrupt comprises: performing an interrupt entry process to prepare for 
an interrupt service routine (ISR); executing the ISR (Hobbs col 2 lines 6-13); and performing an 
interrupt exit process to return control from the ISR (Hobbs col 2 lines 14-19). 

8. Regarding claim 3, Hobbs in view of Wilson discloses the method of claim 2, wherein 
performing the interrupt entry process comprises: identifying one of the plurality of active 
threads as an interrupt thread; switching to the interrupt thread if the interrupt thread is not 
executing (Hobbs col 2 line 67 to col 3 line 3); and branching to the ISR (Hobbs col 2 lines 6- 
13). 

9. Regarding claim 4, Hobbs in view of Wilson discloses the method of claim 3, wherein 
each of the plurality of active threads comprises a thread context, and wherein performing the 
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interrupt entry process further comprises saving the thread context of the interrupt thread (Hobbs 
col 1 lines 57-64). 

10. Regarding claim 5, Hobbs in view of Wilson discloses the method of claim 4, wherein 
performing the interrupt exit process comprises: executing a return from exception (RFE) 
instruction (Hobbs col 2 lines 14-19); and restoring the thread context of the interrupt thread 
(Hobbs col 1 lines 60-63). 

1 1 . Regarding claim 9, Hobbs in view of Wilson discloses the method of claim 3, 

a. wherein each of the plurality of active threads consists of a first set of context 
registers (Hobbs col 1 lines 60-63) and a second set of context registers (Hobbs 
col 1 lines 60-63) Note that the saving of the context registers is unique for each 
thread. The use of multiple threads (Hobbs col 1 lines 63-66) suggests a second 
set of context registers. 

b. wherein performing the interrupt entry process further comprises saving the first 
set of context registers of the interrupt thread (Hobbs col 1 lines 60-63), and 
wherein executing the ISR comprises: saving the second set of context registers of 
the interrupt thread if the second set of context registers of the interrupt thread are 
required for servicing the requested interrupt (Hobbs col 1 lines 60-63); servicing 
the requested interrupt (Hobbs col 2 lines 12-14); and restoring the second set of 
context registers of the interrupt thread after servicing the requested interrupt if 
the second set of context registers of the interrupt thread were required for 
servicing the requested interrupt (Hobbs col 2 lines 14-19). 
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12. Regarding claim 10, Hobbs in view of Wilson discloses the method of claim 9, wherein 
performing the interrupt exit process comprises: executing a return from exception (RFE) 
instruction (Hobbs col 2 lines 6-13); and restoring the upper context registers of the interrupt 
thread (Hobbs col 2 lines 14-19). 

13. Regarding claim 11, Hobbs in view of Wilson discloses the method of claim 1, further 
comprising processing traps only in the active threads originating the traps (Hobbs col 2 lines 22- 
32). Note that all the instances provided refer to responding to traps in the active threads that 
originate the trap. 

14. Regarding claim 12, Hobbs in view of Wilson discloses the method of claim 11, wherein 
processing traps comprises: 

a. detecting a trap from an originating thread, the originating thread being one of the 
plurality of active threads (Hobbs col 3 lines 7-10); 

b. storing trap background data for the trap if the trap is asynchronous (Hobbs col 3 
lines 24-29); and 

c. associating a trap pending indicator with the originating thread if the originating 
thread is not executing (Hobbs col 3 lines 40-50). Note in line 44 the use of the 
term "delay". This suggests that there is an indicator waiting for a change to the 
originating thread. 

15. Regarding claim 13, Hobbs in view of Wilson discloses the method of claim 12, wherein 
processing traps further comprises: 

a. performing a trap entry process to prepare for a trap handling routine (Hobbs col 3 
lines 40-50); 
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b. executing the trap handling routine (Hobbs col 2 lines 12-14); and 

c. performing a trap exit process to return control from the trap handling routine 
(Hobbs col 2 lines 14-19). Note that, in Hobbs col 3 line 48, it is stated that an 
I/O interrupt routine is used for the trap, indicating that a trap uses the same 
methods for handling as typical interrupts. 

16. Regarding claim 14, Hobbs in view of Wilson discloses the method of claim 13, wherein 
each of the plurality of active threads comprises a thread context (Hobbs col 1 lines 63-66), and 
wherein performing the trap entry process comprises: waiting for originating thread to start 
executing if the originating thread is not executing (Hobbs col 2 line 67 to col 3 line 3); saving 
the thread context of the originating thread (Hobbs col 2 lines 6-13); and branching to a trap 
handler (Hobbs col 2 lines 12-14). 

17. Regarding claim 15, Hobbs in view of Wilson discloses the method of claim 14, wherein 
waiting for the originating thread to start executing comprises monitoring the plurality of active 
threads until execution switches to one of the plurality of active threads associated with the trap 
pending indicator (Hobbs col 3 lines 40-50). 

18. Regarding claim 16, Hobbs in view of Wilson discloses the method of claim 14, wherein 
performing the trap exit process comprises: executing a return from trap instruction; and 
restoring the context of the originating thread (Hobbs col 2 lines 14-19). Note, again, that a trap 
is handled as an interrupt. 

19. Regarding claim 20, Hobbs in view of Wilson discloses the method of claim 13, 

a. wherein each of the plurality of active threads consists of a first set of context 
registers (Hobbs col 1 lines 60-63) and a second set of context registers (Hobbs 
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col 1 lines 60-63), Note that the saving of the context registers is unique for each 
thread. The use of multiple threads (Hobbs col 1 lines 63-66) suggests a second 
set of context registers 

b. wherein performing the trap entry process further comprises saving the first set of 
context registers of the originating thread (Hobbs col 2 lines 7-12), and wherein 
executing the trap handling routine comprises: saving the second set of context 
registers of the originating thread if the second set of context registers of the 
originating thread are required for servicing the trap (Hobbs col 3 lines 40-50); 
Note that, as explained in the citation, a context switch may be necessary which, 
as indicated in Hobbs col 1 lines 57-63, requires saving the context into memory. 

c. servicing the trap (Hobbs col 2 lines 12-14); and restoring the second set of 
context registers of the originating thread after servicing the trap if the second set 
of context registers of the interrupt thread were required for servicing the trap 
(Hobbs col 2 lines 15-19). 

20. Regarding claim 2 1 , Hobbs in view of Wilson discloses the method of claim 20, wherein 
performing the interrupt exit process comprises: executing a return from trap instruction; and 
restoring the upper context registers of the originating thread (Hobbs col 2 lines 15-19). 

21 . Regarding claim 22, Hobbs discloses a method for operating a multi-threaded system 
having a plurality of active threads (Hobbs col 1 lines 63-66), the method comprising: 

a. accepting a request for an interrupt; 

b. switching execution to a predetermined one of the plurality of active threads 
(Hobbs col 2 line 67 to col 3 line 3); and 
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c. executing an interrupt service request from the predetermined one of the plurality 
of active threads to service the interrupt (Hobbs col 2 line 12-14), 

d. wherein accepting a request for an interrupt comprises: 

i. assigning a unique interrupt priority value to each interrupt for the multi- 
threaded embedded system (Hobbs col 2 lines 47-50); and 

ii. taking the interrupt only when the unique interrupt priority value of the 
interrupt is higher than the global threshold interrupt value (Hobbs col 2 
lines 54-57). 

22. Hobbs has not explicitly disclosed specifying a global interrupt threshold value that is 
applicable to all of the plurality of active threads. However, Hobbs has taught interrupts and 
traps occur in response to I/O requests (Hobbs column 2, line 62 to column 3, line 52). Wilson 
has explicitly taught specifying a global interrupt threshold value that is applicable to all of the 
plurality of active threads (Wilson Abstract; column 2, line 65 to column 3, line 55; and Figure 1, 
element 112). It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made would have recognized that a latency manager as taught by Wilson 
minimizes unused processing time, thereby increasing efficiency of the system. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to increase system efficiency. 

23. Regarding claim 24, Hobbs in view of Wilson discloses a method for operating a multi- 
threaded embedded system having a plurality of active threads (Hobbs col 1 lines 63-66), the 
method comprising processing traps only in the active threads originating the traps (Hobbs col 2 
lines 22-32). 



Application/Control Number: 1 0/7 1 2,473 Page 9 

Art Unit: 2183 

24. Regarding claim 25, Hobbs in view of Wilson discloses a multi-threaded system 
comprising: thread execution logic for generating instruction requests from an executing thread 
(Hobbs col 2 lines 3-6); and threshold interrupt logic for generating an interrupt threshold value, 
wherein the thread execution logic only accepts interrupts having an interrupt priority higher 
than the interrupt threshold value (Hobbs col 2 lines 54-57). 

25 . Regarding claim 26, Hobbs in view of Wilson discloses the multi -threaded system of 
claim 25, further comprising interrupt thread logic for switching execution to a selected interrupt 
thread before servicing any interrupt (Hobbs col 2 lines 67 to col 3 line 3). 

26. Regarding claim 29, Hobbs in view of Wilson discloses a multi-threaded system 
comprising: means for specifying a global interrupt threshold value; and means for processing a 
requested interrupt only when an interrupt priority value of the requested interrupt is higher than 
the global interrupt threshold value (Hobbs col 2 lines 54-57). 

27. Regarding claim 30, Hobbs in view of Wilson discloses the multi-threaded system of 
claim 29, wherein the means for processing the requested interrupt comprises: means for 
identifying one of the plurality of active threads as an interrupt thread (Hobbs col 2 lines 3-6); 
means for switching to the interrupt thread if the interrupt thread is not executing (Hobbs col 2 
line 67 to col 3 line 3); and means for branching to the ISR (Hobbs col 2 lines 12-15). 

28. Regarding claim 31, Hobbs in view of Wilson discloses the multi-threaded system of 
claim 30, wherein the means for processing the requested interrupt further comprises means for 
saving a thread context of the interrupt thread (Hobbs col 1 lines 57 to 63). 

29. Regarding claim 32, Hobbs in view of Wilson discloses the multi-threaded system of 
claim 3 1 , wherein the means for processing the requested interrupt further comprises means for 
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restoring the thread context of the interrupt thread after executing a return from exception (RFE) 
instruction (Hobbs col 2 lines 14 to 19). 

30. Regarding claim 34, Hobbs in view of Wilson discloses the multi-threaded system of 
claim 29, further comprising means for processing traps (Hobbs col 3 lines 7-11), the means for 
processing traps comprising: 

a. means for detecting a trap from an originating thread (Hobbs col 3 lines 40-46); 

b. means for storing trap background data for the trap if the trap is asynchronous 
(Hobbs col 3 lines 24-29); 

c. means for processing the trap if the originating thread is executing (Hobbs col 3 
lines 40-50); and 

d. means for associating a trap pending indicator with the originating thread if the 
originating thread is not executing (Hobbs col 3 lines 40-50). Note in line 44 the 
use of the term "delay". This suggests that there is an indicator waiting for a 
change to the originating thread. 

3 1 . Regarding claim 35, Hobbs in view of Wilson discloses the multi-threaded system of 
claim 34, wherein the means for processing traps further comprises means for detecting 
execution of an active thread associated with the trap pending indicator (Hobbs col 3 lines 40- 
50). Note that, clearly, for the AST to throw and interrupt when its originating thread is being 
executed, that state must be detected. 

32. Referring to claims 37-40, Hobbs in view of Wilson has taught wherein the global 
interrupt threshold value is a single global interrupt threshold value (Wilson Abstract; column 2, 
line 65 to column 3, line 55; and Figure 1, element 1 12). 



Application/Control Number: 1 0/7 1 2,473 Page 1 1 

Art Unit: 2183 

33. Claims 6-8, 17-19, 27-28, 33 and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hobbs et al, U.S. Patent Number 5,197,138 (herein referred to as Hobbs) in 
view of Wilson et al, U.S. Patent Number 6,944,736 (herein referred to as Wilson), as applied to 
claims 5, 16, 26, 32, and 35, and in further view of Radhakrishna, U.S. Patent Number 6,823,414 
(herein referred to as Radhakrishna). 

34. Regarding claim 6, Hobbs in view of Wilson discloses the method of claim 5, wherein 
performing the interrupt entry process further comprises thread switching (Wilson col 2 line 67 
to col 3 line 3). 

35. Hobbs fails to disclose disabling interrupts. Radhakrishna discloses an ISR that disables 
interrupts (Radhakrishna col 1 lines 66-67). In the environment of Hobbs, a system with the 
intention of organizing a large number and type of interrupts by giving them a priority system, 
one of ordinary skill in the art would be motivated to allow for an interrupt that is already in the 
ISR to maintain it's priority rather than potentially being "interrupted" by a further interrupt. As 
shown in Radhakrishna col 1 line 67 to col 2 line 4, interrupts are disabled "so that the currently- 
interrupting event can be processed in an unbroken fashion (i.e., without further interrupts from 
the same device that diverts CPU processing attention before the ISR has completed it's 
function)." It would have been obvious for one of ordinary skill in the art to allow the computer 
system of Hobbs to include the ability to disable interrupts while executing the ISR, as in 
Radhakrishna. 

36. Regarding claim 7, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the method of claim 6, wherein performing the interrupt exit process further comprises 
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a. enabling interrupts (Radhakrishna col 2 lines 2-4) Note that the interrupts are 
disabled so interrupts can not divert the "CPU processing attention before the 
ISR has completed its function", clearly suggesting that interrupts will be re- 
enabled after the ISR has completed. 

b. and thread switching (col 2 lines 8-19). Note that the term "writes in memory 
contents to registers" suggests a context switch (or thread switch). 

37. Regarding claim 8, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the method of claim 6, wherein executing the ISR comprises enabling interrupts 
(Radhakrishna col 2 lines 2-4) and thread switching (Hobbs col 2 lines 8-19) after a 
predetermined interval (Hobbs col 2 lines 12-14). Note that the complete ISR program code is 
considered to be the predetermined interval. 

38. Regarding claim 17, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the method of claim 16, wherein performing the trap entry process further comprises 
disabling interrupts (Radhakrishna 103 with R from claim 6) and thread switching (Hobbs col 2 
line 67 to col 3 line 3). 

39. Regarding claim 18, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the method of claim 17, wherein performing the trap exit process further comprises 

a. enabling interrupts (Radhakrishna col 2 lines 2-4) Note that the interrupts are 
disabled so interrupts can not divert the "CPU processing attention before the 
ISR has completed its function" , clearly suggesting that interrupts will be re- 
enabled after the ISR has completed. 
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b. and thread switching (Hobbs col 2 lines 8-19). Note that the term "writes in 
memory contents to registers" suggests a context switch (or thread switch). 

40. Regarding claim 19, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the method of claim 17, wherein executing the trap handling routine comprises 
enabling interrupts (Radhakrishna col 2 lines 2-4) and thread switching (Hobbs col 2 lines 8-19) 
after a predetermined interval (Hobbs col 2 lines 12-14). Note that the complete ISR program 
code is considered to be the predetermined interval. 

4 1 . Regarding claim 27, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the multi-threaded system of claim 26, further comprising disabling logic for disabling 
interrupts and thread switching while an interrupt is being serviced (Radhakrishna 103 with R 
from claim 6). 

42. Regarding claim 28, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the multi-threaded system of claim 27, further comprising thread tagging logic for 
storing trap background data for asynchronous traps (Hobbs col 3 lines 7-10 and col 3 lines 24- 
29), wherein every trap is handled in its originating thread (Hobbs col 3 lines 40-50). 

43. Regarding claim 33, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the multi-threaded system of claim 32, wherein the means for processing the requested 
interrupt further comprises means for disabling interrupts (Radhakrishna 103 with R from claim 
6) and thread switching (Hobbs col 2 line 67 to col 3 line 3) during execution of the ISR (Hobbs 
col 2 lines 12-14). 

44. Regarding claim 36, Hobbs in view of Wilson and in further view of Radhakrishna 
discloses the multi-threaded system of claim 35, wherein the means for processing the trap 
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comprises means for disabling interrupts (Radhakrishna 1 03 with R from claim 6) and thread 
switching (Hobbs col 2 line 66 to col 3 line 4 and col 3 lines 40-50). Note that, as indicated in 
col 3 lines 15-20, the trap throws an interrupt, suggesting that it is treated as an interrupt. 
Response to Arguments 

45. Applicant's arguments with respect to claims 1-22, 25-34, and 37-40 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

46. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. Wilson et al., U.S. Patent Application Publications 2003/000525 1 and 
2003/0005252 are related publications to the patent cited above. 

47. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

48. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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49. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AIMEE J. LI whose telephone number is (571)272-4169. The 
examiner can normally be reached on M-T 7:00am-4:30pm. 

50. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

5 1 . Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Aimee J Li/ 

Primary Examiner, Art Unit 2183 

5 July 2009 



